Hibernomas are benign tumors made up of brown fat. They are rarely encountered in otolaryngologic clinical practice, as they are usually located in the interscapular area, axilla, thigh, mediastinum, and retroperitoneum. We report an extremely rare case of a very large hibernoma in a 45-year-old man who presented with a 4-year history of neck swelling. Radioimaging was suggestive of a mass in both parapharyngeal spaces; the lesion was more prominent on the left side. The mass extended from C2 into the retropharyngeal space and superior mediastinum. Fine-needle aspiration cytology failed to yield a diagnosis. On surgical exploration, a tumor measuring 17 × 16 × 5 cm was removed and sent for histopathologic examination. Light microscopy was suggestive of a hibernoma. Staining with oil red O confirmed the diagnosis. To the best of our knowledge, a large hibernoma with such massive extension has not been previously reported in the literature.
Introduction
Hibernomas are benign soft-tissue tumors that arise from the vestigial remnants of brown fat. Their usual sites of origin are the interscapular area, axilla, thigh, mediastinum, and retroperitoneum. 1 A finding of a hibernoma in the head and neck region is very rare in clinical practice. Nevertheless, we encountered a large hibernoma in the neck that involved the parapharyngeal spaces, the retropharyngeal space, and the superior me-diastinum. We discuss the clinical and histopathologic findings in this case and the appropriate management of this entity.
Case report
A 45-year-old man presented to the otorhinolaryngology clinic at the Calcutta National Medical College and Hospital with swelling of the neck that had begun some 4 years earlier. The swelling was insidious in onset, and its size had gradually increased. The swelling had initially arisen on the left side, and in time it eventually involved both sides of the neck. The patient reported that the swelling had led to progressive difficulty in swallowing for the preceding 9 months.
The clinical examination revealed fullness of the neck that was more prominent on the left side than on the right (figure 1). The mass was soft on palpation, nontender, and nonfluctuant. Its margins were ill defined, and it was not adherent to the overlying skin or underlying soft tissues. No sinus or fistula was noted over the swelling. The oropharyngeal examination revealed bulging of the left tonsillar fossa and posterior wall of the oropharynx.
Indirect laryngoscopy showed that the swelling had extended below the posterior pharyngeal wall, and there was fullness involving the hypopharynx. Flexible fiberoptic laryngoscopy corroborated the clinical findings. The results of systemic examinations and hematologic and biochemical profiles were within normal limits.
A lateral x-ray of the neck suggested a remarkable increase in the prevertebral soft tissue, as a shadow extended from C2 down to the superior mediastinum (figure 2). Computed tomography (CT) showed a nonenhancing, heterogeneous, hypodense lesion that involved both parapharyngeal spaces, more so on the left side, before it extended down to the superior mediastinum. Magnetic resonance imaging (MRI) demonstrated a large, irregular lesion in the prevertebral area with similar extension (figure 3). The mass was hyperintense on both T1-and T2-weighted MRI, and it was slightly black on Huge Hibernoma of tHe neck witH extension into tHe mediastinum fat suppression, suggestive of a fatty mass. Fine-needle aspiration cytology (FNAC) was inconclusive.
Surgery was planned to remove the mass with the patient under general anesthesia. A 4-inch transverse collar incision was made approximately 2 inches above the suprasternal notch. It started 1 inch right of the midline and extended to the anterior border of the left sternocleidomastoid muscle. Subcutaneous tissue and platysma were incised along the line of incision.
The mass was identified, and an attempt was made to separate it from the surrounding structures by meticulous dissection. The plane between the great vessels and the pharyngeal wall was explored to delineate the mass; care was taken to avoid injury to the great vessels and the associated neurovascular bundle. We were surprised to find that there was no significant adhesion around the mass, and we encountered no troublesome bleeding.
After the incision was extended inferiorly on the left side, the left parapharyngeal mass along with its extension into the retropharyngeal space opposite the parapharyngeal space and superior mediastinum was removed as a whole. Closure was made in two layers with appropriate sutures. The patient's postoperative recovery was uneventful.
On gross inspection, the excised tumor measured 17 × 16 × 5 cm (figure 4). It was tan-brown, lobulated, and soft in consistency, and it exhibited irregular areas of hemorrhage and necrosis. The specimen was sent for histopathologic examination. The tumor was composed of round and oval cells with centrally placed nuclei and multivacoulated cytoplasm, and there were no mitotic figures ( figure 5 ). These findings were consistent with a diagnosis of hibernoma. The diagnosis was confirmed by a positive stain with oil red O ( figure 6) .
The patient exhibited no evidence of recurrence during almost 2 years of follow-up.
Discussion
The term hibernoma was coined by Gery in 1914. 2 Since then, only a few cases have been described in literature. 1, [3] [4] [5] [6] [7] [8] [9] [10] [11] Weiss and Goldblum reported a series of 32 cases. 1 In that report, the age of the patients at presentation ranged from 18 to 52 years (mean: 26). The authors explained that a single case of hibernoma that had been reported in a 6-week-old infant probably represented a variant of a lipoblastoma that only resembled a hibernoma.
In the largest study of hibernomas thus far, Furlong et al examined data from the Armed Forces Institute of Pathology's soft tissue registry. 12 They recorded 170 cases, which included 99 males and 71 females, aged 2 to 75 years (median: 38). The most common locations of these hibernomas were the thigh (n = 50), shoulder (n = 20), back (n = 17), neck (n = 16), chest (n = 11), arms (n = 11), and abdominal cavity/retroperitoneum (n = 10).
Our extensive search of the literature failed to yield any case of hibernoma in the parapharyngeal area with extension into the retropharyngeal space opposite the parapharyngeal space and superior mediastinum.
According to studies, hibernoma usually manifests during the third or fourth decade of life. 1, 3, 13 Our case involved a 45-year-old man, whose demographic characteristics closely correlated with the previously reported age 1, 3, 12, 13 and sex 12 distribution of the disease.
Hibernomas range in size from 5 to 15 cm. 13 The mass in our patient measured 17 × 16 × 5 cm, which is much larger than the average hibernoma.
Clinically, patients generally present with a painless, slowly growing mass. Our patient was initially asymptomatic, but he subsequently developed gradually worsening dysphagia secondary to compression around the hypopharynx and upper esophagus.
In our case, the x-ray of the soft tissue of the neck initially raised suspicion of a retropharyngeal or posterior mediastinal pathology, probably inflammatory or neoplastic. We were able to clinically exclude any inflammatory pathology on the basis of (1) the absence of any toxic features and (2) the chronic, protracted course of the disease. The other possibility was a benign or malignant neoplasm of mesenchymal origin. The MRI had indicated that the mass could be of fatty origin, but FNAC was inconclusive. Therefore, we decided to undertake surgical exploration and to rely on histopathology to establish the final diagnosis.
We approached the tumor through a neck incision and entered the parapharyngeal space. The tumor was huge. During dissection, the posteromedial extension could be traced to the retropharyngeal space. Anatomically, the parapharyngeal space is separated from the retropharyngeal space by the condensation of an investing layer of deep cervical fascia. In our case, the expansion of the large tumor extended beyond the tissue planes and was not confined to any single neck compartment.
Macroscopically, hibernomas are well circumscribed and encapsulated, and they exhibit a tan-brown hue. 6 This characteristic color can be attributed to the tumor's increased vascularity and abundant mitochondria. The fact that the vascularity of a hibernoma is more prominent than that of a lipoma was demonstrated angiographically by Angervall et al. 14 Microscopically, hibernomas are composed of a variable admixture of large, rounded, vacuolated cells with granular eosinophilic cytoplasm and multiple small lipid droplets. These cells invariably stain positive with oil red O. A lack of mitotic figures and pleomorphism is characteristic. In our case, the diagnosis was based on the histopathologic findings, which were confirmed by oil red O staining.
Traditionally, the ratio of multivacuolated to univacuolated adipocytes (seen in brown fat and in lipoma with normal fat, respectively) has been used to differentiate the two variants of hibernoma. 15 The ratio is more than 70% in the so-called non-lipoma-like hibernomas. This variant is predominantly eosinophilic in appearance; pale and mixed forms are less common.
With respect to immunocytochemistry, hibernomas also show diffuse vimentin activity. Staining for S-100 protein is positive, and tumor cells do not react with antibodies against cytokeratin.
Cytogenetic studies have revealed an aberration in the 11q13 chromosome with rare involvement of the 10q22 chromosome. 1, 4, 6, 13 The 11q13 abnormality is often associated with a deletion of a multiple endocrine neoplasia (MEN 1) gene locus, which is rarely associated with hibernoma. 6 In our case, the diagnosis was made retrospectively by postoperative histopathology. The rarity of this tumor, its huge size, and its massive extension in the neck and mediastinum make this case worth presenting. 
